Background: Anemia in pregnancy has detrimental effects on maternal and child health and prevalence of anemia during pregnancy is alarmingly high, inspite of the implementation of the national nutritional anemia prophylaxis programme which provides iron and folic acid which are the essential nutrients lacking in their diet. The purpose of this study was to assess the knowledge, attitude and practices of pregnant women regarding anemia, Iron rich food and iron supplements and also to assess the impact of these factors and other socio demographic variables on the hemoglobin levels of these vulnerable groups of women. Methods: This is a cross sectional, descriptive institution based study conducted at Sri Manakula Vinayagar medical college hospital, Puducherry, India. Sample size was calculated using formula for single proportion with 5% marginal error and 95% CI and a non-response rate of 10% and was found to be 316. Data collection was carried out using a predesigned, self-administered questionnaire in local language in the antenatal clinic at the time of routine antenatal checkup, from pregnant women who consented to participate in the study. At the same sitting, 1 ml of blood was collected for hemoglobin estimation, analyzed and the result was recorded and disclosed to the patient. The data was entered in SPSS and analyzed using descriptive and inferential statistics (Chi square test). A p value of <0.05 was considered to be statistically significant. Results: Assessment of knowledge revealed that only 39.87% of the participants were aware of and understood the term anemia. 53.8% of the participants accepted that pregnant women were more vulnerable to anemia and 66.1% responded correctly that the fetus will be affected by severe anemia. Only 32.6% gave the correct response that pregnant women should take iron supplementation in spite of taking a healthy diet. Only 44.62% of the participants were aware of their hemoglobin level in the current pregnancy. Knowledge about food rich in iron was poor among the participants. At least 1/5 th of the participants have not received educational information regarding anemia from any source. The overall attitude towards antenatal checkup, healthy diet and the benefits of iron supplementation was generally good among the participants 49.36% of the participants were taking only the usual diet during their pregnancy. 74.36% claimed to have taken iron supplementation regularly whereas 9.8% had not taken iron supplementation. On hemoglobin estimation it was found that 62.97% of the participants were anemic taking 11 grams as the cut off for anemia. The only significant determinants of hemoglobin levels were regular intake of iron supplements (p value 0.006) and timing of iron consumption (p value 0.0262).
INTRODUCTION
Maternal mortality is one of the important indicators of quality of health services in a country and anemia during pregnancy is one of the important causes for maternal mortality. Anemia is a very common health hazard and as per the NFHS-3 survey the incidence of anemia in Indian women in the age group of 15-49 years is 55.3%. 1 The prevalence of anemia in pregnant women who are the most vulnerable group of the society was 58.7%. 1 Another data showed that 87% of pregnant women in India were anemic and anemia contributed to 22,000 maternal deaths. 2 The national nutritional anemia prophylaxis programme was introduced and being implemented since 1970 but the desired impact was not obtained due to various reasons. The incidence of anemia in ever married women who constitute the vulnerable group has in fact raised from 51.8% in the NFHS 2 survey to 56.2% in the NFHS 3 survey. 1 It was found in the NFHS 3 survey, that even though the Iron and folic acid coverage to pregnant women was good, only 23% reported to have consumed Iron and folic acid tablets for at least 90 days during their pregnancy. This negative impact and poor compliance of pregnant women is due to their inadequate knowledge regarding anemia, iron rich food and avoidance of iron supplements due to misconceptions. Negative attitudes towards antenatal visits, importance of a healthy diet, iron and folic acid intake during pregnancy could have a profound influence on their hemoglobin levels.
Variables other than their knowledge, attitude and practices could also influence the hemoglobin states of pregnant women namely socio demographic factors like education, income, parity, exposure to counselling regarding anemia and also toilet facility at home which is related to hook worm infestation.
The purpose of this study was to assess the knowledge, attitude and practices of pregnant women regarding anemia, Iron rich food and iron supplements and also to assess the impact of these factors and other socio demographic variables on the hemoglobin levels of these vulnerable groups of women.
METHODS
This is a cross sectional, descriptive institution based study conducted at Sri Manakula Vinayagar medical college hospital, Puducherry, India to assess the knowledge, attitude and practices of antenatal women regarding anemia, iron rich food and iron supplementation and also to assess the impact of socio demographic factors, knowledge, attitude and practices on their hemoglobin levels. Institutional ethical committee approval was obtained.
Sample size was calculated using formula for single proportion with 5% marginal error and 95% CI and a non-response rate of 10% and was found to be 316 and a consecutive sampling technique was used to collect data. Data collection was carried out using a predesigned, selfadministered questionnaire in local language in the antenatal clinic at the time of routine antenatal check-up from pregnant women who consented to participate in the study.
The questionnaire had details of socio demographic data and questions to assess knowledge, attitude and practices of these antenatal women regarding anemia, iron rich food and iron supplementation. Knowledge part of the questionnaire had questions regarding their awareness of the term anemia, cause of anemia, complications due to anemia and regarding iron supplementation with a score of 1 for the correct response and a zero score for a incorrect or nil response. Attitude regarding antenatal check-up, blood test during pregnancy and healthy diet was assessed using a 3 point Likert scale. Questionnaire had 4 items on practice which included information on their diet, iron supplementation, timing of consumption of iron and reason for not taking iron. At the same sitting, 1 ml of blood was collected for hemoglobin estimation, analyzed and the result was recorded and disclosed to the patient.
The data was entered in SPSS and analyzed using descriptive and inferential statistics (Chi square test). A P value of <0.05 was considered to be statistically significant.
RESULTS
Among the 316 participants 87.3% belonged to the age group of 20-29 and 60.12% were multiparous. Most of them (88.2%) were homemakers and 57.9% were in the third trimester of pregnancy. Majority had completed school education (63.29%). It was noted that 25.7% of the participants did not have toilet facility at home and resorted to open air defecation which is a high risk factor for hookworm infestation and hence anemia ( Table 1) .
Assessment of knowledge revealed that only 39.87% of the participants were aware of and understood the term anemia. Awareness regarding the prevalence and complications of anemia was good. 53.8% of the participants accepted that pregnant women were more vulnerable to anemia and 66.1% responded correctly that the fetus will be affected by severe anemia. Only 32.6% gave the correct response that pregnant women should take iron supplementation inspite of taking a healthy diet. Awareness that tea and coffee can act as inhibitors of iron absorption was present in 33.2% of participants but only 42.08% of them were aware that consuming iron along with food will reduce side effects. More than 1/3 rd of the participants were aware that iron tablets were dispensed free of cost in government hospitals. Only 44.62% of the participants were aware of their hemoglobin level in the current pregnancy (Table 2 ).
Inadequate consumption of iron rich diet was cited as the reason for anemia during pregnancy by 81.96% of the participants. Only 23.1% of them were aware of the fact that hook worm infestation could lead to anemia ( Table 3 ).
Awareness that green leafy vegetables and dates as good sources of iron was present in 79.74 % & 87% respectively. Milk was considered as a good source by 43.98% of the participants whereas cereals which contain inhibitors for iron absorption was considered as a good source by 18.35%. These findings indicate that their knowledge about good sources of iron was poor ( Table  4) .
Most of the participants (42.72%) received the information regarding anemia and iron rich diet from medical professionals particularly doctors. The role of media in imparting knowledge regarding anemia was found to be poor. At least 1/5 th of the participants had not received educational information regarding anemia from any source ( Table 5 ).
The overall attitude towards antenatal check-up, healthy diet and the benefits of iron supplementation was generally good among the participants (Table 6 ). Regarding practice, 49.36% of the participants were taking only the usual diet during their pregnancy. 74.36% claimed to have taken iron supplementation regularly whereas 9.8% had not taken iron supplementation. Most of the participants consumed iron tablets after food intake and 51.9% of them said that forgetfulness was the reason for not taking iron supplementation regularly ( Table 7) .
The mean knowledge and attitude score of the participants was found to be 4.73 ± 2.35 (maximum score 9) and 13.47 ± 1.62 (maximum score 15). On hemoglobin estimation it was found that 62.97% of the participants were anemic taking 11 gm as the cut off for anemia. The percentage of participants with good knowledge was 52.53% i.e. above the mean score and 59.49% had a positive attitude towards antenatal checkup and iron supplementation during pregnancy.
On studying the possible determinants of anemia using Chi square test, it was found that none of the socio demographic factors were significant predictors of hemoglobin status of the pregnant women. It was also found that factors like receiving counselling regarding anemia and knowledge or attitude scores of the participants did not determine their hemoglobin levels. The only significant determinants of hemoglobin levels were regular intake of iron supplements (p value 0.006) and timing of iron consumption (p value 0.0262) ( Table 8 ). 
DISCUSSION
The present study showed that overall 52.5% of the participants had good knowledge regarding anemia, Iron rich food and iron supplementation but when specifically questioned only 39.87% were aware of and understood the term anemia. A similar study from Karnataka also showed that knowledge regarding anemia and healthy diet was poor among pregnant women. 3 Other studies have also indicated that nutritional knowledge was remarkably low in pregnant women. 4 A study comparing nutritional awareness between urban and rural mothers showed that rural mothers were not aware of the consequences of inadequate nutrition during pregnancy 5 . In the present study which was in a rural setting awareness of the consequences of anemia to the mother and baby and attitude towards healthy diet and iron supplementation was fairly good.
A study by Ayesha et al from Pakistan showed that even though 66% of pregnant women were aware of anemia only 21% of their participants attributed lack of iron rich diet to be the cause of anemia. 6 This study also found that the overall knowledge regarding iron rich foods was poor among their participants. In our study, 81.96% were aware that consumption of diet poor in iron to be the reason behind anemia but knowledge about iron rich foods was lacking among our participants. 79.74% had rightly said that green leafy vegetables are a good source of iron but only 25.9% considered meat as a good source of iron. Awareness regarding hook worm infestation as a cause of anemia was present only 23.1% of our participants. This is significant as 23.7% of the participants lacked toilet facilities and de-worming is not practiced routinely. Only 3.8% of women reported to have taken de -worming drugs in NFHS3 survey. 1 Many studies indicated that factors like education, age at marriage, socioeconomic status, poor knowledge, lack of births spacing and history of anemia before pregnancy were significant determinants of anemia. 7, 8 Another study on influence of awareness and attitude about anemia in South India found that, in women in rural areas misconceptions regarding oral iron intake and lack of counselling by health workers were significant predictors of anemia. 9 But in the present study no such association was found. Practice of regular of intake of iron and folic acid and timing of iron consumption were the two independent variables that were significantly associated with the hemoglobin levels of pregnant women in the present study.
A similar association between regular intake and hemoglobin levels was also found in a study on compliance of iron and folic acid therapy. This study showed that significant fall in hemoglobin was observed when less than 50 tablets were consumed as compared to a maximum rise when more than 125 tablets were consumed by pregnant women.
10 NFHS 3 survey reports that only 23.1% of pregnant women consumed iron and folic acid for 90 days. 1 A study from rural Bihar also reported a similar finding of 24% whereas in our study 74.86% claimed to have taken iron and folic acid regularly.
11 Studies indicate that women were likely to take iron and folic acid regularly if they received additional nutritional counselling during pregnancy.
11
The emphasis is mainly on nutritional counselling during pregnancy as indicated by a study in slums of Delhi, that even though pregnant women had regular antenatal visits, nutritional counselling to them was lacking.
12 They reported an anemia prevalence of 85% in their study inspite of good antenatal care. Our study also showed that almost 70% of the participants have not received adequate counselling regarding anemia and the anemia incidence was 62.9%.
CONCLUSIONS
The present study indicated the lack of knowledge regarding anemia, iron rich foods and the importance of iron supplementation during pregnancy. As awareness motivates behavioural changes, awareness should be created through appropriate nutritional counselling during antenatal visits and through media .Effective measures to provide toilet facilities to all rural households by the government to be considered. De-worming should be intensively practiced in all pregnant women. Targeted estimation of hemoglobin levels in adolescent girls and women in reproductive age group, intensive counselling and motivation of pregnant women to consume Iron and folic acid and ensuring adequate supply to them would help in reducing the incidence of anemia in pregnant women.
